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AN IMPROVED SUBSTITUTE FOR 
IODIZED CATGUT SUTURES 


By CASSIUS H. WATSON, B.S., M.D., Brooxtyn 


HE iodization of catgut sutures has as its 
aim the impregnation of the suture with a 
substance which will cause the implanted 
suture to exert a local antiseptic or germicidal 
action in the tissues. Experience has shown that 
the use of iodine, while to a certain extent ful- 
filling this requirement, presents serious dis- 
advantages; animal suture material treated with 
metallic iodine suffers a loss in tensile strength and 
produces more or less local irritation when im- 
planted in surgical wounds. Further, sutures so 
treated deteriorate immediately when subjected 
to heat, thus making it impossible to boil the 
glass tubes in which the various preparations of 
iodized gut are usually supplied. 

In order to obviate these difficulties, a search 
has been made for a chemical substance possessing 
great germicidal potency and low toxicity with 
no irritant action, which is stabile when subjected 
to sterilizing temperatures, and which will not 
impair the strength of the suture material. 
Macfarlan! has recently recommended potassiun. 
mercuric iodide as a substance which shows 
marked germicidal action in great dilutions and 
a remarkably low toxicity for its strength. This 
salt has long been known asa bactericide, but its 
value apparently has not been fully appreciated. 
Macfarlan states that its solutions are stabile, 
the drug may be taken internally in doses of 


1Macfarlan, D. Notes in the study of potassium mercuric iodide. 
J. Am. M. Ass., 1974, Lxii, 17. 
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five drops of a one per cent solution without toxic 
effects; a one per cent solution has but slight 
irritant action, and a dilution of one to eighty 
thousand, or nearly one-thousandth of one per 
cent, exhibits marked germicidal powers. 

In view of Macfarlan’s findings it was felt that 
this double salt of iodine might be used to great 
advantage in the impregnation of catgut sutures 
since it fulfilled so completely the necessary con- 
ditions. Therefore, the present experiments were 
undertaken to test its applicability to the prepa- 
ration of sutures. Macfarlan determined the 
germicidal strength of his dilutions by the 
method suggested by Park.! In the present 
experiments, however, in order to submit the 
solutions to tests which would represent con- 
ditions far more exacting than those actually 
existing in the handling of sutures, the following 
procedure was carried out: 


x. Strands of prepared catgut No. 2, cut in one centi- 
meter lengths, were sterilized for one hour at 160° C., then 
immersed for five minutes in twenty-four hour old cultures 
of staphylococcus pyogenes aureus (representing the pus- 
producing cocci), bacillus coli communis (representing the 
intestinal bacilli), and bacillus subtilis (representing 
sporulating bacilli such as the bacilli of anthrax and 
tetanus). The strands were then rapidly dried over 
sulphuric acid and phosphorous pentoxide in a vacuum 
desiccator. The dried inoculated catgut was then im- 
mersed for ten minutes, one hour, six hours, and twenty- 
four hours respectively, in solutions representing varying 
concentrations-of iodine and potassium mercuric iodide. 
At the end of the various immersion periods the strands 
were removed from the germicidal solutions, washed in 
sterile water, and planted in tubes containing five cubic 
centimeters of nutrient broth. The tubes were incubated 
for four days at 37.5°C. All tests were made in duplicate. 
The method was controlled by immersing dried inoculated 
gut in sterile salt solution and planting in broth, and also 
by culturing the dried sterile gut. The results are shown 
in the following table: 


1 Park, W. H., and Williams, A. W. Pathogenic Microdrganisms, 
fifth edition, p. 638. New York: Lea & Febiger, ror4. 
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THE ACTUAL AND COMPARATIVE GERMICIDAL 
ACTION OF ALCOHOLIC SOLUTIONS OF IODINE 
AND POTASSIUM MERCURIC IODIDE 
MICROORGANISMS TESTED 
Germicidal Solutions Staphylococcus pyogenes aureus 


Concen- 
tration romin. rhr. 6hrs. 24hrs. 
Todine. 1:100 XX XX 00 00 
i 1:250 XX xXx 00 = 00 
12500 XX xx 00 00 
1500 XX XX 00 00 
Potassium mercuric 
Todid@s 6s ices EHOGO xk 00 = 00 00 
Potassium mercuric 
TSCIDE oc minsriga sien I:5000 XX XX XX 00 


Sterile NaClsolution 0.9% XX Xx Xxx XX 


Germicidal Solutions Bacillus coli communis 
ation comin, rhe. Ghrs. 24hrs 

Todine.. 1:100 00 00 = 00 00 
Todine. . aay TIBSO 00 00 00 0° 
TOG: in iocnent Seas. Te5OO XX XX fele} 00 
Potassium mercuric 

Pdi ess ws cerns, caw 1:500 00 00 00 00 
Potassium mercuric 

Todide.. «+ I:I000 00 00 00 00 
Potassium mercuric 

FOdIdG gs amtsgiorrs I:5000 00 00 fle} 00 


Sterile NaCl solution. 0.9% XX XX Xx XX 


Germicidal Solutions Bacillus subtilis 
Concen- 


tration romin. xrhr, 6hrs. 24 hrs, 


1:100 Xx XX XX XX 
1:250 Xxx Xx xx Xx 
1:500 XX XX Xx Xx 
1:500 XX XX XX [efe} 


Potassium mercuric 


Todide. . . XX XX xx 00 
Potassium mercuric 
Odile cece rain : Xx xx) Xx xx 


Sterile NaClsolution. 0.90% XX XX XX XX 
x=growth o=no growth, 


The above results show that, under the con- 
ditions of the test, a one to one-thousand solution 
of potassium mercuric iodide will kill bacillus 
coli communis in ten minutes, staphylococcus 
pyogenes aureus in six hours, and even the spor- 
ulating bacillus subtilis in twenty-four hours. 
It will be seen that this strength of potassium 
mercuric iodide is superior in its germicidal 
action to a one to one hundred solution of iodine. 
When it is borne in mind that the catgut used in 
the test had been soaked in vigorous cultures of 
the three organisms before immersing in the dis- 
infecting solutions, it is evident that a one-tenth 
of one per cent solution of potassium mercuric 
iodide would effectually sterilize sutures which 
had been contaminated in such handling as that 
received in the operating room. Since, in such 
a dilution, it is entirely free from any irritant or 
toxic action, it would seem that this salt is to be 
greatly preferred to iodine. 

Having determined its bactericidal efficiency, 
tests were made on the influence of potassium 
mercuric iodide solutions on the tensile strength 
of various sutures. Samples of catgut sutures of 
various sizes (Nos. 1, 2, 3) were carried through 
the process used in the preparation of iodized 
catgut, substituting a one per thousand alcoholic 
solution of potassium mercuric iodide for the 
iodine solution ordinarily employed. Compara- 
tive physical tests were then made on the sutures 
thus prepared, on sutures iodized in the usual way, 
and on ordinary catgut. The figures in the fol- 
lowing table represent the average of ten tests on 
each size. 

The results of this series of tests are striking. 
The figures for iodized catgut bear out the state- 
ment made above concerning the detrimental 
action of iodine on suture material. On the 
other hand, the substitution of potassium mer- 
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TENSILE STRENGTH OF PLAIN, IODIZED, AND 
POTASSIUM MERCURIC IODIDE CATGUT SUTURES 


Size Plain Iodized Catgut Potassium Mercuric 
Sterile Catgut Todide Catgut 
000 9 pounds 7.5 pounds Iz pounds 
00 12.5 pounds 10.5 pounds 15.5 pounds 
° 20.5 pounds 17 pounds 2t pounds 
I 26 pounds 23.5 pounds 27 pounds 
2 33 +pounds 32. pounds 34.5 pounds 
2 41.5 pounds 38 ~=pounds 43 pounds 
4 48 pounds 43 pounds 51 pounds 


Average increase in strength of potassium mercuric 
iodide catgut over plain catgut: 1.78 pounds—6.5 per 
cent, 

Average increase in strength of potassium mercuric 
iodide catgut over iodized catgut: 4.5 pounds—16.5 
per cent, 


curic iodide for iodine not only obviates this 
disadvantage but actually increases the tensile 
strength of the catgut strands, so that sutures 
so treated withstand an appreciably greater strain 
than do the plain grades. 

A decided objection to the iodization of catgut 
is the effect produced on such gut by boiling the 
tubes for the purpose of sterilizing them prepara- 
tory to an operation. The gut shrinks and 
shrivels and is rendered unfit for use when sub- 
jected to the temperature of boiling water. This 
necessitates a recourse to chemical sterilization 
which is less convenient. It was hoped that su- 
tures impregnated with potassium mercuric iodide 
would not be affected when subjected to boiling 
in sealed tubes. Tests were made by tubing 
sutures so impregnated in chloroform and then 
placing the sealed tubes in boiling water for five 
minutes. It was found that, while the iodized 
gut shriveled, the potassium mercuric iodide gut 
remained unaffected. 


CONCLUSIONS 
1. Potassium mercuric iodide, in alcoholic 
solution in a dilution of one to one thousand, has 
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more than ten times the germicidal efficiency of 
one to one hundred solution of iodine in alcohol. 

2. The impregnation of catgut sutures with 
potassium mercuric iodide, by increasing the 
tensile strength of the gut, offers a distinct 
advantage over the similar use of iodine. 

3. Catgut sutures impregnated with potassium 
mercuric iodide, when sealed in tubes with 
chloroform, show no deterioration when the 
tubes are subjected to boiling. Since iodized 
sutures are ruined by such treatment, the superi- 
ority of potassium mercuric iodide over iodine as 
a germicidal impregnating agent is obvious. 
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